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Food craving refers to an intense desire to consume a specific
food. In Western societies, these foods usually have high palata-
bility and are energy dense, that is, they have high sugar and/or
fat content. Food craving is a multidimensional experience as it
includes cognitive (e.g., thinking about food), emotional (e.g.,
desire to eat or changes in mood), behavioral (e.g., seeking
and consuming food), and physiological (e.g., salivation) aspects
(Nederkoorn et al., 2000; Cepeda-Benito et al., 2000a).
Subjective self-report appears to be the most viable method
for the assessment of craving as other measurement modalities
(e.g., peripheral autonomic responses) typically suffer from a lack
of specificity (Shiffman, 2000). The most often used instruments
are the Food Cravings Questionnaires (FCQs; Cepeda-Benito et al.,
2000a,b). Momentary food craving can be measured with a 15-
item state version (FCQ-S) while the frequency of food craving
experiences can be measured with a 39-item trait version (FCQ-
T), which contains nine subscales. However, factor structure
could not be replicated in some studies and as the FCQ-T usu-
ally has very high internal consistency, researchers often report its
total score only. Consequently, such a long measure may not be
necessary in order to assess a general index of trait food craving.
In the current research topic,Meule et al. (2014) present a reduced
version of the German FCQ-T (FCQ-T-r), which consists of 15
items only. Results showed that correlates of this short version
were similar to those that have been found for the long version, for
example, that FCQ-T scores are able to predict food-cue induced
craving (Meule et al., 2012a,b). Following up on this, Rodríguez-
Martín and Molerio-Pérez (2014) also could not replicate the
nine-factorial structure of the Spanish FCQ-T (Cepeda-Benito
et al., 2000b). They could demonstrate, however, that scores of the
Spanish FCQ-T-r were highly correlated with scores of the long
version as well as with the 24 excluded items. Moreover, it was
shown that validity indices were similar for both versions, pro-
viding further support that the FCQ-T-r represents an adequate
alternative for the assessment of trait food craving as measured by
the FCQ-T.
Animal models are an important part of research on eating
behavior. While people can be asked if they experience a desire to
eat a food, measuring food craving in animals is not straightfor-
ward. Following abstinence from sugar, rats will exhibit a larger
binge than ever before, which may be interpreted as an experience
of craving (Avena et al., 2005). A rather indirect measure of food
craving may be sensory-specific satiety (SST; specifically, the lack
thereof). It refers to a temporary decline in food liking and food
wanting derived from consuming a certain food in comparison to
other unconsumed foods (Havermans et al., 2009). Reichelt et al.
(2014) present a study in which rats consumed a so-called cafete-
ria diet of palatable, high-calorie foods for 2 weeks. They found
that these rats showed impaired SST following consumption of
a high-calorie solution, which may suggest that exposure to obe-
sogenic diets impacts upon neurocircuitry involved in motivated
control of eating behavior.
The ingestion of food is associated with a rewarding con-
sequence and, thus, the incentive value of that particular food
increases and its sensory attributes become signals for satisfac-
tion (Havermans, 2013). Therefore, through Pavlovian condition-
ing, exposure to food-cues can likely trigger food craving. In
experimental research, this can easily be examined by presenting
pictorial food stimuli on a computer screen while psychophys-
iological data or subjective ratings are recorded. However, food
image sets vary considerably across laboratories and image char-
acteristics and food composition are often unspecified. Moreover,
study results may be adversely affected by confounding variables
such as perceptual characteristics of the stimuli. To remedy this,
Blechert et al. (2014) developed a comprehensive database of
food and non-food images along with detailed meta-data. This
database will facilitate standardization and comparability across
studies and will advance experimental research on food craving
and eating behavior as it enables to match and control stimulus
sets on a range of important variables.
Exposure to tempting food-cues, however, does not trig-
ger food craving or lead to food consumption in each and
every situation. Grubliauskiene and Dewitte (2014), for example,
show that boys actually ate fewer candies following an unob-
trusive pre-exposure to candies as compared to when there was
no pre-exposure. Unexpectedly, however, this effect could not
be shown for girls. Moreover, as was firstly demonstrated by
Morewedge et al. (2010), instead of inducing food craving (i.e.,
having a sensitizing effect), repeatedly imagining the consump-
tion of a food leads people to habituate to it and consequently
reduces consumption of that food. Missbach et al. (2014) were
able to replicate this finding with different food items than
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were used in the original studies. Importantly, they found that
this habituation effect was neutralized by self-regulatory deple-
tion. That is, repeated imagination of food consumption only
reduces subsequent food intake when self-regulatory resources
are available.
Research consistently demonstrates gender differences in food
craving: women are more likely to experience food cravings
than men (Weingarten and Elston, 1991). It is tempting to
assume that these differences are related to hormonal differences
between women and men, particularly as many women experi-
ence increases in food cravings perimenstrually and prenatally
(Hormes, 2014). However, research on these experiences is scarce.
Orloff and Hormes (2014) review the available literature on food
cravings during pregnancy. They challenge the notion that peri-
menstrual or prenatal food craving is associated with hormonal
changes, but suggest that cultural and psychosocial factors are
more important determinants of food craving experiences during
pregnancy and of excess gestational weight gain.
Food craving can occur as a result of specific mood states
(often negative mood) and is marked by anticipation of mood
enhancing effects of food intake (Cepeda-Benito et al., 2000a).
Food craving is also associated with external eating, that is,
it is often triggered by cues in the environment. Pfattheicher
and Sassenrath (2014) report that emotional eating is positively
related to individual differences in prevention focus while exter-
nal eating is positively related to individual differences in promo-
tion focus. Hence, this study showed that trait-like self-regulatory
orientations are differentially related to specific eating styles,
which may inspire intervention approaches for the reduction of
food craving.
Potenza and Grilo (2014) briefly summarize contemporary
research on food craving such as its neuronal underpinnings.
They also highlight its relevance in obesity and binge eating
disorder and suggest that research on and therapy of these dis-
orders may benefit from providing an addiction framework. For
instance, some approaches that effectively target drug cravings
have also been shown to reduce food cravings. In a similar vein,
Davis et al. (2014) investigated the effects of a methylphenidate
challenge in individuals exhibiting addiction-like eating behav-
ior. Individuals with “food addiction” reported more intense food
craving than controls and were resistant to the food intake sup-
pression that is typically induced by dopamine agonists. This
supports that compulsive overeating is related to increased food
craving and dopamine signaling-strength differences.
ACKNOWLEDGMENTS
We thank all authors, editors and reviewers who have worked
thoroughly in order to provide these high-quality contributions
in a timely manner.
REFERENCES
Avena, N. M., Long, K. A., and Hoebel, B. G. (2005). Sugar-dependent rats
show enhanced responding for sugar after abstinence: evidence of a sugar
deprivation effect. Physiol. Behav. 84, 359–362. doi: 10.1016/j.physbeh.2004.
12.016
Blechert, J., Meule, A., Busch, N. A., and Ohla, K. (2014). Food-pics: an image
database for experimental research on eating and appetite. Front. Psychol. 5:617.
doi: 10.3389/fpsyg.2014.00617
Cepeda-Benito, A., Gleaves, D. H., Fernández, M. C., Vila, J., Williams,
T. L., and Reynoso, J. (2000b). The development and validation
of Spanish versions of the state and trait food cravings question-
naires. Behav. Res. Ther. 38, 1125–1138. doi: 10.1016/S0005-7967(99)
00141-2
Cepeda-Benito, A., Gleaves, D. H., Williams, T. L., and Erath, S. A. (2000a).
The development and validation of the state and trait food-cravings
questionnaires. Behav. Ther. 31, 151–173. doi: 10.1016/S0005-7894(00)
80009-X
Davis, C., Levitan, R. D., Kaplan, A. S., Kennedy, J. L., and Carter, J.
C. (2014). Food cravings, appetite, and snack-food consumption in
response to a psychomotor stimulant drug: the moderating effect
of “food-addiction.” Front. Psychol. 5:403. doi: 10.3389/fpsyg.2014.
00403
Grubliauskiene, A., and Dewitte, S. (2014). Temptation in the background:
non-consummatory exposure to food temptation enhances self-regulation
in boys but not in girls. Front. Psychol. 5:788. doi: 10.3389/fpsyg.2014.
00788
Havermans, R. C. (2013). Pavlovian craving and overeating: a conditioned
incentive model. Curr. Obes. Rep. 2, 165–170. doi: 10.1007/s13679-013-
0053-z
Havermans, R. C., Janssen, T., Giesen, J. C. A. H., Roefs, A., and
Jansen, A. (2009). Food liking, food wanting, and sensory-
specific satiety. Appetite 52, 222–225. doi: 10.1016/j.appet.2008.
09.020
Hormes, J. M. (2014). “Perimenstrual chocolate craving: from pharmacology and
physiology to cognition and culture,” in Handbook of Diet and Nutrition in the
Menstrual Cycle, Periconception and Fertility, eds C. J. Hollins-Martin, O. B.
A. van den Akker, C. R. Martin, and V. R. Preedy (Wageningen: Wageningen
Academic Publishers), 137–153.
Meule, A., Hermann, T., and Kübler, A. (2014). A short version of the Food
Cravings Questionnaire - Trait: the FCQ-T-reduced. Front. Psychol. 5:190. doi:
10.3389/fpsyg.2014.00190
Meule, A., Lutz, A., Vögele, C., and Kübler, A. (2012a). Food cravings discrimi-
nate differentially between successful and unsuccessful dieters and non-dieters.
Validation of the Food Craving Questionnaires in German. Appetite 58, 88–97.
doi: 10.1016/j.appet.2011.09.010
Meule, A., Skirde, A. K., Freund, R., Vögele, C., and Kübler, A. (2012b).
High-calorie food-cues impair working memory performance in high
and low food cravers. Appetite 59, 264–269. doi: 10.1016/j.appet.2012.
05.010
Missbach, B., Florack, A., Weissmann, L., and König, J. (2014). Mental imagery
interventions reduce subsequent food intake only when self-regulatory
resources are available. Front. Psychol. 5:1391. doi: 10.3389/fpsyg.2014.
01391
Morewedge, C. K., Eun Huh, Y., and Vosgerau, J. (2010). Thought for food: imag-
ined consumption reduces actual consumption. Science 330, 1530–1533. doi:
10.1126/science.1195701
Nederkoorn, C., Smulders, F. T. Y., and Jansen, A. (2000). Cephalic phase
responses, craving and food intake in normal subjects. Appetite 35, 45–55. doi:
10.1006/appe.2000.0328
Orloff, N. C., and Hormes, J. M. (2014). Pickles and ice cream! Food
cravings in pregnancy: hypotheses, preliminary evidence, and direc-
tions for future research. Front. Psychol. 5:1076. doi: 10.3389/fpsyg.2014.
01076
Pfattheicher, S., and Sassenrath, C. (2014). A regulatory focus perspective on
eating behavior: how prevention and promotion focus relates to emotional,
external, and restrained eating. Front. Psychol. 5:1314. doi: 10.3389/fpsyg.2014.
01314
Potenza, M. N., and Grilo, C. (2014). How relevant is food craving to obe-
sity and its treatment? Front. Psychiatry 5:164. doi: 10.3389/fpsyt.2014.
00164
Reichelt, A. C., Morris, M. J., and Westbrook, R. F. (2014). Cafeteria
diet impairs expression of sensory-specific satiety and stimulus-
outcome learning. Front. Psychol. 5:852. doi: 10.3389/fpsyg.2014.
00852
Rodríguez-Martín, B. C., and Molerio-Pérez, O. (2014). Exploring the factor struc-
ture of the food cravings questionnaire-trait in cuban adults. Front. Psychol.
5:214. doi: 10.3389/fpsyg.2014.00214
Frontiers in Psychology | Eating Behavior January 2015 | Volume 6 | Article 21 | 2
Rodríguez-Martín and Meule Food craving
Shiffman, S. (2000). Comments on cravings. Addiction 95(Suppl. 2), S171–S175.
doi: 10.1080/09652140050111744
Weingarten, H. P., and Elston, D. (1991). Food cravings in a college population.
Appetite 17, 167–175. doi: 10.1016/0195-6663(91)90019-O
Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.
Received: 21 November 2014; accepted: 07 January 2015; published online: 22 January
2015.
Citation: Rodríguez-Martín BC and Meule A (2015) Food craving: new contributions
on its assessment, moderators, and consequences. Front. Psychol. 6:21. doi: 10.3389/
fpsyg.2015.00021
This article was submitted to Eating Behavior, a section of the journal Frontiers in
Psychology.
Copyright © 2015 Rodríguez-Martín and Meule. This is an open-access article dis-
tributed under the terms of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted, provided the original
author(s) or licensor are credited and that the original publication in this jour-
nal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
www.frontiersin.org January 2015 | Volume 6 | Article 21 | 3
